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Abstract: We analyze the interlinkages between foreign direct investment (FDI) and foreign 
portfolio investment (FPI) between Germany and the major economies. First, we show that 
Tobin’s q helps explaining the variation of the growth rate of the stock of FDI. Second, we 
show that foreign and the home stock market returns explain the variation of the growth rate 
of the stock of FPI. Most importantly, we find that information about foreign fundamentals is 
revealed via direct investment. In other words, FDI transactions measured by fitted growth 
rates of the stock of FDI help explaining current growth rates of the stock of FPI. To our 
knowledge this observation is the first unambiguous evidence that international portfolio 
investors follow firms’ expected foreign investment decisions.  
 
JEL Classification Codes: F21, F23, G11, G15. 
Key words: Foreign Direct Investment, Foreign Portfolio Investment, Tobin’s q, Investor 
Heterogeneity, and Information Spillovers. 5
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Capital flow volume has grown at a phenomenal rate since the beginning of the 1990s. Given 
the extraordinary rise, economists acknowledge the influence of capital flows on the real side 
of the economy also of developed countries characterized by large market capitalizations. 
However, not much is known about the interlinkages between Foreign Direct Investments 
(FDI) and Foreign Portfolio Investments (FPI).  
In this paper we analyze the joint determinants and joint dynamics of the growth rate 
of FDI and FPI between developed countries. We are especially interested in common driving 
forces for capital flows and in informational linkages. 
Both our model and the empirical results suggest that the most important factor 
determining FDI and FPI transactions is the stock market. The stock market helps explaining 
FDI because it produces signals that are relevant for firm investments via q theory. Foreign 
stock market and home stock market determine FPI because they measure the investment 
opportunity set and wealth effects. 
Managers of firms and portfolio investors ought to gather information about foreign 
countries. We argue that three possible outcomes of this information gathering are plausible: 
i) Firms follow swift and more knowledgeable portfolio investors. ii) Portfolio investors 
watch firms because firms have information about fundamentals that are not available to the 
public. iii) Firms and portfolio investors produce valuable information that is revealed by 
investment and, hence, firms and portfolio investors chase after each other. 
We find that information about foreign fundamentals is revealed via direct investment. 
Accordingly, we do not detect any evidence for the argument that swift portfolio investors are 
the first to spot foreign investment opportunities. If there is any simultaneous link between 
equity FDI and equity FPI flows, we could not find it in the data. 6
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How can international portfolio investors possibly follow direct investments, and 
utilize it for current portfolio choices, when FDI data is released with a lag? 
Clearly, we must assume that portfolio investors understand the investment model of 
firms. Further, the input variables to the model need to be publicly known. Fortunately, in our 
model stock market data and lagged FDI data are sufficient. Our story is strongly supported 
by the empirics: Neither current FDI nor lagged FDI explain FPI, but fitted FDI from the 
empirical specification of our model does explain FPI. 
Why are international portfolio investors interested in FDI dynamics? 
Since domestic firms get hold of information about future demand on foreign markets 
it is likely that FDI dynamics are correlated with future aggregate foreign demand. Further, 
portfolio investors ought to learn about consumption streams on foreign markets. It turns out 
that it is beneficial to learn from two data sources because two time series speed up learning 
and reduce noise in the data. 
To sum up, our analysis suggests that stock market development is the most important 
common driving force for FDI and FPI. Our analysis also suggests that international portfolio 
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1. Introduction
In the last decade, capital flows attracted more interest by policy makers, central banks, 
international institutions and academia, mainly because flow volume has grown at a 
phenomenal rate since the beginning of the 1990s. Foreign Direct Investments (FDI) and 
Foreign Portfolio Investments (FPI) in particular have been growing worldwide. However, not 
much is known about the interlinkages between these two forms of investment.  
In this paper we analyze the joint determinants and joint dynamics of the bilateral 
growth rate of the FDI and FPI stocks between Germany, the six remaining G-7 countries plus 
Switzerland. More specifically, we ask two vital questions: First, what is the common driving 
force of FDI and FPI flows? Second, are there any informational linkages between FDI and 
FPI activities? 
Not surprisingly, we show that the most important factor determining FDI and FPI 
transactions is the stock market. Specifically, we find that home market Tobin’s q help 
explaining the growth rate of the stock of FDI. The q theory suggests that if expected profits 
of a firm increase and, as a result, the market value of a firm over its book value becomes 
greater than one, then the firm should increase its capital stock also abroad as investing is 
profitable
1. We also find that the relative growth rate of the foreign market capitalization and 
home stock market return, determine the growth rate of the stock of FPI. The former measures 
the relative investment opportunity set and wealth effects in foreign markets, the latter 
controls for wealth effects in the home market. 
Most importantly, we show that information about foreign fundamentals is revealed 
via direct investment and not via portfolio investment. In other words, FDI transactions help 
                                                           
1 Hayashi (1982) showed that if (1) the production function and the total adjustment cost functions are 
homogeneous of degree one (that is constant returns to scale), (2) the capital goods are all homogenous and 
identical, and (3) the stock market is efficient, then the shadow price q is equivalent to the ratio of the market 
value of a firm divided by the replacement cost of capital. 8
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explaining the growth rates of the stock of FPI, while we find no evidence for firms acting on 
information generated by swift international portfolio investors. 
Managers of firms and portfolio investors ought to gather information about foreign 
countries. Investment decisions based on past economic developments might not be 
necessarily appropriate. If firms’ marginal-q is expected to be correlated with future 
consumption (dividend) growth
2, then learning about expected investment activity of 
multinational firms could have first order implications for portfolio choice. Overall, our 
empirical findings support this view. 
Our paper is linked to the literature on the relation of stock market development (that 
is q-theory) and investments (Erickson and Whited, 2000, and Bond and Cummins, 2001). 
For example, Jovanovic and Rousseau (2002) show that mergers and acquisition in the US 
can be explained by the q-theory. More specifically, they find that mergers and acquisitions 
respond to stock market developments by more than direct investment. Similarly, Blonigen 
(1997) finds that the Japanese stock market is an explanatory variable of Japanese FDI in the 
United States in the late 1980’s and early 1990’s. In addition, De Santis, Anderton, and Hijzen 
(2004) find that Tobin’s q of the Euro area is a key determinant of FDI from the Euro area to 
the US. Our results are also interesting in light of Portes and Rey (2005), who find that stock 
market capitalization is a key driver of equity flows.  
Albuquerque, Bauer, and Schneider (2006a) argue that heterogeneity within foreigners 
is more important in explaining international equity flows than heterogeneity of investors 
across countries. In a companion paper Albuquerque, Bauer, and Schneider (2006b) present 
empirical evidence for the argument that half of the variation in international equity portfolio 
flows may be explained by a common factor. Our findings can be interpreted as evidence for 
                                                           
2 Moner-Colonques, Orts, and Sempere-Monerris (2007) present a model where FDI resolves demand 
uncertainty, but exports do not. 9
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the argument that this common factor is the stock market and that sophisticated portfolio 
investors learn from FDI activities. 
Goldstein and Razin (2006) study a related issue. They develop a model of FDI and 
FPI to explain the first and second moments of capital flows under the hypothesis the FDI 
provides access to superior information. Moreover, they study the trade off between the stock 
of FDI and the stock of FPI based on the possibility of idiosyncratic liquidity shocks. 
The plan of the paper is as follows. Section 2 contains the theoretical model of FDI 
based on Tobin’s q and the theoretical model of FPI based on investor heterogeneity. Section 
3 shows the data. Empirical results are discussed in Section 4. Section 5 concludes. The 
Appendix sections offer technical details beyond those in Section 2. 
 
2. Models of FDI and FPI 
FDI activities are typically carried out by managers of firms, while decisions related to 
allocation of portfolios are taken by portfolio managers. Managers of firms aim at maximizing 
the present value of profits, while portfolio managers aim at maximizing the intertemporal 
utility function of their customers. Therefore, from the perspective of portfolio investors 
aggregate consumption is exogenous. Specifically, we assume that domestic (foreign) 
consumption, that is dividends, is the residual of domestic (foreign) output generated by 
domestic and foreign firms minus their new investment activity abroad and at home. 
We also consider a channel of information transmission to connect the investment 
decisions of firms with the portfolio allocation decisions of portfolio investors. Developments 
in the stock market play a key role in initiating both direct and portfolio investments. 
Therefore, both models depend on the same fundamental information. However, information 
is assumed to be uncertain: for example, it may be difficult to interpret stock market news that 
have consequences for both types of new investments. Therefore, managers of firms and 10
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portfolio investors will attempt to learn about the economy over time. This leads directly to 
the information based spillover that causes the models to interplay. We can think of three 
channels of information transmission between FDI and FPI: Firms and portfolio investors 
simultaneously learn or simultaneously receive information about fundamentals abroad and, 
thus, initiate FDI and FPI activities concurrently. Alternatively, portfolio investors could 
employ information generated by firms FDI activity as an input variable to their portfolio 
choice problem. Of course, it is also possible that portfolio investors are better informed or 
just act much faster than firms, possibly due to implementation costs at the firm level, and 
thus FDI follows the lead of portfolio investment decisions. 
Our model does not rule out any of these interpretations for the flow of information 
and its impact on investments. As it will become clearer, these interpretations have testable 
empirical implications. 
 
2.1. A Model of Domestic and Foreign Direct Investment 
Assuming that capital depreciates at a constant proportional rate h, the evolution of the capital 
stock of a multinational firm is given by  
t t t t hk FDI I k      ,             ( 1 )  
where  t I  denotes firm’s domestic investment, t FDI  firm’s FDI flows, t k firm’s capital stock 
and a dot over a variable denotes the derivative of that variable with respect to time. A key 
feature of the production function is the “jointness” assumption (Markusen, 2002, Ch. 7). This 
property refers to the ability of using production inputs in multiple production locations 
without reducing the services provided in any single location. Skilled labor, blueprints, know-
how, managerial services are all examples of joint inputs. 
Under the purchasing power parity assumption (PPP), the net real cash flow,  t V , of a 
firm operating at home and abroad, net of labor costs, at time t is:  11
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where 
D G denotes the production function at home, 







 the sum of all specific assets in the host country (e.g. resources, including the 
monitoring of portfolio investment decisions by portfolio managers) priced at  jt p , 
j G  the 
firm’s cost parameter of adjusting its capital stock, r the real interest rate, and   F D j ,   
denote domestic and foreign, respectively. 
The firm chooses the paths of domestic investment and FDI by maximizing  t V subject 
to the evolution of the capital stock. Therefore, the current-value Hamiltonian is equal to  
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where  t q  denotes the shadow value of the state variable (the value of a unit of capital). 
The first derivate with respect to the flows of n variable factor is: 
0    js a
F p G js .           ( 4 )  
The derivatives of the Hamiltonian with respect to the control variables, t I  and  t FDI , 
yield the condition under which a firm invests to the point where the cost of acquiring capital 
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Therefore, domestic and foreign investments are positive only when the shadow price 
t q  of installed capital exceeds unity, the price of new, uninstalled capital. 12
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The derivative of the Hamiltonian with respect to the state variable,  t k , yields the 
condition under which the marginal revenue product of capital equals the opportunity cost of 
a unit of capital:  















































.   (7) 
In words, owning a unit of capital for a period requires forgoing  t rq  of real interest and 
involve offsetting gains of  t q  . 






k q e  states that the value of the capital 
stock must approach zero.  
Provided that permanent bubbles in the shadow price of capital are ruled out, so that 
0 o t q  as  f o t , the solution of the differential equation (7) yields the so-called marginal-q. 
That is, the value of a unit of capital at a given time equals the discounted value of its future 
marginal revenue products: 
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As shown in Appendix A, marginal-q (8) corresponds to average-q (A1) under the 
hypothesis of constant returns to scale. However, if technology available abroad boost total 
factor productivity allowing increasing returns to scale, then additional factors that are host 
country-specific could further affect FDI decisions. 
Assume that  ^`
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1 , where D  denotes the output elasticity with respect to labor. 
Hence,  13
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.       ( 1 1 )  
Equations (10 – 11) are independent and, therefore, we can focus our attention in the 
empirical implementation below on the FDI activity.
3 
All in all, the growth rate of FDI is function of the discounted value of the marginal 
product of capital as well as of the actual adjustment costs needed to increase the capital stock 
abroad. Moreover, the marginal product of capital is also a function of specific assets 
available abroad, such as technology, human capital and other resources, and may also be a 
function of the firm’s learning process from domestic portfolio investors about their 
international investment decisions. 
 
2.2. A Model of Domestic and Foreign Portfolio Investment 
Firms issues stocks that are held by country representative portfolio investors. Markets are 
assumed to be complete; therefore we abstract from currency risk. Investors are 
heterogeneous in endowments, beliefs about dividend and FDI growth, and risk aversion. We 
assume that investors learn over time by observing the dividends and other data such as FDI 
                                                           
3 This result is based on the hypothesis that multinational firms are not financially constrained. First, our 
approach is supported by the weak evidence that outward FDI competes with domestic investment found by 
Stevens and Lipsey (1991), who analyzed the interdependence between domestic and foreign investment when 
firms are financially constrained. Second, we look at developments among developed countries, which generally 
do not face liquidity constraints. 
 14
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investments. It is important to stress that portfolio investors cannot observe dividend growth 
and marginal Tobin’s q of domestic, foreign or multinational firms. Moreover, they do not 
know the future foreign demand firms ought to satisfy. Therefore portfolio investors cannot 
anticipate real investment decisions, but may attempt to estimate it from publicly available 
information.  
The dividend processes, D, associated with the stocks in the economy are modeled as 
continuous processes    jt jt jt jt jt dW dt D dD O J    , where J  are growth rates, O  are volatility 
coefficients, and W  are Brownian Motion terms of appropriate dimensions. These dividend 
processes should be interpreted as output after new investment, whether foreign or domestic, 
of the firms in the previous subsection. That is, the dividend processes, domestic and foreign, 
are functions of the production functions 
D G and 
F G . Since agents cannot observe  , the 





jt jt jt dW dt m D dD O             ( 1 2 )  
from the perspective of the investors, where   F D i ,   denote domestic investor and foreign 
investor, respectively; and m  represent dividend growth rates
4 as perceived by the investors. 
Note that due to the fact that agents do not know the drift rate of the dividend processes they 
also do not observe the shocks to dividends, although agents agree on the observed current 
values of the two dividends. Therefore, the dividend processes are investor (country) specific, 
hence the i in the superscripts. In the remainder we assume that there is only one foreign 
country (investor). This is just to simplify notation, the structure of all equilibrium quantities 
are unchanged when more than two investors (countries) are present in the model. 
Information spillovers from FDI markets may alter the way domestic investors 
perceive foreign dividend growth. Consider for example that the FDI growth rate in the 
                                                           
4 Beliefs about growth are updated according to standard filtering theory as in Lipster and Shiryayev (2001). 15
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foreign country is correlated with or identical to the growth rate of the foreign dividend 
process. Then, domestic investors will follow FDI dynamics closely in order to learn about 
dividend growth. Although, the dynamics in Equation (12) and its structural form will not be 
altered by a more sophisticated learning process, the availability of this additional information 
channel will affect the perceived drift rates m . In words, the perceived drift rate of dividends 
in the foreign market will converge faster and with less noise to its true mean
5. Therefore, it 
will be beneficial, in terms of consumption share, to the domestic investor to learn about 
foreign dividend growth by employing dividend and FDI dynamics. 


























 s.t.  0
0








K       ( 1 3 )  
where  E  are agent specific expectation operators (depending on the perceived dividend 
processes from above), E  is the time preference, c is consumption, U  is the constant risk 
aversion coefficient of the investors, K are agent specific state price densities, and  X  is the 
present value of endowment. 
Solving Equation (13) and using the market clearing condition as well as the relation 






















    where D is aggregate dividends
6,  y  
are Lagrangian multipliers from agent’s first order conditions, and [  is the density process 
capturing the evolution of heterogeneity of beliefs over time. 
                                                           
5 Appendix C contains two formal examples that highlight the usefulness of a second –related– process for 
learning. 
6 Clearly, in equilibrium all dividends are consumed and, therefore, aggregate dividends equal aggregate 
consumption. 16
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To simplify the presentation of the model, we omit the construction of equilibrium and 
focus on optimal portfolio polices. Suppose the economy is in equilibrium
7, then domestic and 
foreign portfolio investments are given by: 
      >@ i t Dt t Dt Dt t it it H E X \ V K T V I
1 1 1    7           ( 1 4 )  
where  X  denotes the present value of wealth, V  is the endogenous equilibrium covariance 
matrix of stock returns, T  is the equilibrium Sharpe-Ratio from the domestic investors 
perspective, K is the domestic state price density, \  denotes the Malliavin derivative
8, and 
H  contains hedging terms against changes in the opportunity set. Both the Sharpe-Ratio and 
the state price density are affected indirectly by the perceived growth rate of dividends and 
possibly the growth rate of FDI. The first part of the portfolio policies (domestic and foreign) 
in Equation (14) is the growth optimal portfolio
9. The second part of the optimal portfolio 
policies contains the hedging terms against fluctuations in the investment opportunity set
10. 
The portfolio polices are expressed on the domestic probability measure,  Dt E . Since agents 
disagree on probabilities but agree on prices it is irrelevant on which measure the equilibrium 
quantities are obtained. The Appendix B contains the proof of Equation (14). 
In the model heterogeneity in risk aversion and in prior beliefs, and learning from 
firms’ FDI activities lead to time variation of the equilibrium equity price processes that goes 
above and beyond the time variation in the underlying dividend processes. Consequently, the 
hedging terms in (14) are driven by aggregate risk aversion, the density process capturing the 
                                                           
7 A growing number of papers (see for instance Anders, et al. (2005), Chan and Kogan (2001), Constantinides 
and Duffie (1996), Dumas (1989), and Wang (1996) to name a few) analyze the implications of heterogeneous 
agents on asset prices and related topics. See also Detemple and Murthy (1994), Basak (2000), Williams (1977), 
Zapatero (1998) and Ziegler (2002) and the literature therein for dynamic equilibrium models with 
heterogeneous beliefs. 
8 Malliavin calculus is a generalization of the calculus of variations (see Nualart, 1995). 
9 See Merton (1969). 
10 See Detemple, Garcia, and Rindisbacher (2003) and the references therein. 17
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evolution of heterogeneity of beliefs, perceived dividend growth rates, and fluctuations in the 
dividend processes. The perceived dividend growth rates depend on priors, the path of the 
economy, and possibly on FDI dynamics. The hedging terms in H  are of the following form: 
      ³ ³
f f
    
t
s t is s t
D
is Ds D s
t
Ds s t Ds s t
D
Ds Ds D s i t ds c D c c u ds c c D c c u H [ \ \ E [ \ \ E \
[ [ ' ' '  (15) 
where  u  denotes utility function, (.)’ and (.)’’ stand for first and second derivative, 
respectively; superscripts D and [  denote derivatives with respect to dividends and the 
heterogeneity of beliefs density process, respectively. Also when priors about growth are 





, the growth rates of the dividend processes are mean reverting, and 
the dividend volatility coefficients are constants, then the domestic and foreign portfolio 
investments in Equations (14 – 15) are obtained in analytical form. The exact expressions of 
these hedging terms are available upon request. 
  Although, the form of Equation (15) is complex, the interpretation of it is simple: the 
hedging terms in the optimal portfolio policy appear because the investment opportunity set is 
time-varying. Each variable in the hedging term contributes to the time-variation in the 
investment opportunity set, e.g. future realizations of the Sharpe ratio.  
All in all, the growth rate of portfolio investment at home and abroad is a function of 
aggregate risk aversion (derivatives of the utility function), expected Sharpe ratios (the latter 
terms cause the fluctuations in the investment opportunity set), and the wealth of the investor. 
 
2.3. Empirical Implications 
The direct implication of the model is that the growth rate of FDI is a positive function of the 
domestic market-to-book ratio (e.g. Tobin’s q
11). Moreover, we predict a negative relation 
                                                           
11 See Appendix A for the link between marginal q and average q. 18
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between the growth rate of FDI and the lagged FDI stock, as the greater the capital stock 
abroad the larger would the adjustment costs be to increase it by a given rate. 
As for the positive relation expected with host country-specific variables (such as 
future foreign developments in market size, technology, flexibility of the labor markets, other 
institutions, etc.) that will increase firms’ future output, we make use of the foreign market 
capitalization, which is a proxy for the discounted stream of future profits in the foreign 
economy. Furthermore, the foreign market capitalization - being forward-looking - would take 
into account possible host-country expected shocks that may affect FDI decisions. Because of 
the strong comovement between stock markets across the globe and, in particular, among 
developed countries,







t MV MV b a MV H      ln ln , where 
F
t MV  and 
W
t MV  denote respectively the market 
value abroad and the world market value. An increasing residual is interpreted as a better 
economic outlook for the foreign country relative to the rest of the world. This approach has 
the key advantage of capturing the discounted future streams of the relative performance of 
the foreign economy and, therefore, of its ability to make proper use of its resources. 
We also control for possible autoregressive terms by including past values of the 
growth rate of FDI. 
Finally, the growth rate of FDI varies positively with the activity of portfolio managers 
in case they are systematically in possess of additional information about the fundamentals of 
the host economy. 
From the model on portfolio investments we glean the following testable applications. 
Country investors have country specific investment opportunity sets (current and expected 
Sharpe ratios). This implies that each country has its on country specific world market 
                                                           
12 Forbes and Rigobon (2002) point out that the high comovement of national stock markets in the second half of 
the 1990s may have not reflected economic fundamentals. Therefore, the comovement in the second half of the 
1990s could be considered as excessive. 19
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portfolio. We also learn that each country representative investor will hedge differently 
against changes in the opportunity set. Our measure for the relative opportunity set is the 
relative foreign equity return. This is a plausible simplification as we cannot observe the 
opportunity set of country representative investors. We predict a positive sign in the 
regressions below for the relative foreign equity return, which measures the change in market 
capitalization abroad minus the change in the market capitalization for the world as a whole. 
As will become clear below, we are not able to measure wealth effects on the foreign market 
very accurately. If these wealth effects are large, then it is possible that the coefficient 
estimates for the relative foreign equity return are contaminated and thus measure wealth 
instead of the opportunity set. This would switch the sign of the coefficient, and we suspect 
that such a bias is more relevant for German assets than for German liabilities. Clearly, a 
positive influence is predicted for the home market return, which measures wealth effects in 
domestic portfolios. 
We control for the previous period stock of foreign equity portfolio investment to 
proxy for wealth effects that are not captured by the home market return. Since international 
investors invest too little abroad (home bias
13), it is expected that foreign investors under-
perform on the domestic market relative to the domestic investors. Hence, a negative relation 
of the previous period stock of equity FPI with current FPI is expected
14. It is important to 
remark that the previous period stock of FPI is in fact measuring the volume rather than the 
wealth. Unfortunately, we do not observe the value of the foreign position and we cannot 
substitute the foreign return instead, since returns are highly correlated. Therefore, we expect 
this variable to have low explanatory power. Next, we use the previous period growth rate of 
                                                           
13 See French and Poterba (1991) and the references therein. 
14 As investors update their estimates they also adjust portfolios. Portfolio adjustment implies trading in each of 
the stocks, domestic and foreign, and shifts wealth across investor. The distribution of wealth shifts in favor of 
optimistic (domestic) investors following good news on domestic dividends and shifts against the optimistic 
(domestic) investor following bad news. 20
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the stock of foreign equity portfolio investment to quantify current beliefs about growth. This 
is because learning is persistent in the model and thus past dynamics of the FPI flow help 
capturing the dynamics of learning. Given the extent of the home bias, international investors 
predominantly adjust their portfolio positions upwards, which imply a positive influence
15. 
Finally, when we also include the growth rate of the stock of FDI as explanatory 
variable in the FPI regression, then, we make the following two predictions. A positive 
relation of equity FPI growth rates with fitted FDI growth rates is expected, if the activity of 
firms is informative. 
 
3. The Data 
We use bilateral capital flows between Germany and the six remaining G-7 countries plus 
Switzerland. Specifically, we employ quarterly flow data on net equity FDI and net equity FPI 
from Bundesbank. The flow data date back until the first quarter of 1971. We cumulate the 
flow data to construct the stock of equity investment, both FDI and FPI, on a quarterly basis 
and make use of growth rates of stocks from 1980 onwards. The advantage being that the 
growth rates of the computed stocks are not affected by revaluation effects due to asset price 
changes. 
Following the international accounting standard, the Bundesbank defines FDI as the 
acquisition of foreign assets (based on residence) with the intention to exert control. The 
control is exercised if a foreign person/firm holds 10% or more of the voting securities of the 
foreign business enterprise. This definition has at least two important features. First, FDI 
                                                           
15 Our model of FPI justifies a home bias if and only if foreigners are pessimistic about investments in the 
domestic country (relative to domestic investors but not necessarily relative to dividend growth). This, in 
general, implies that investors learn over and over again that they were too pessimistic. Importantly, it is easy to 
consider economies in which the initially pessimistic investor stays pessimistic, relative to the other investor(s), 
indefinitely. The simplest specification that yields such a version of the model is with Normal priors and with 
constant dividend growth rates. 21
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reflects entering into a long-term relation with the host country. Second, FDI does not merely 
represent a transfer of resources across national borders, but also a transfer of corporate 
control. 
The continuously compounded quarterly growth rates of the stock of FDI and the 
stock of FPI are calculated in Deutschmark from 1980 until the end of 1998 and in Euro from 
1999 until fourth quarter of 2006, with a sample size of 108 observations. The time-series 
characteristics of the growth rates of the stock of equity FDI and equity FPI, respectively, are 
summarized in Figure 1 and Figure 2. 
The main observations are that (1) the growth rates of the stock of capital, whether 
FDI or FPI, are highly volatile, (2) all time-series show several extreme outliers, and (3) that 
our data are stationary. 
[Insert Figures 1-2, here]  
We also collect data from Thomson DataStream (DS): the total return, the market 
capitalization, and market-to-book (our proxy for Tobin’s q) on the DS country indexes in our 
data and on the DS World Index. From this raw data we construct continuously compounded 
quarterly returns. We also collect exchange rates as to convert all data into Deutschmark prior 
1999 and into Euro thereafter. Again the sample size is 108 observations
16. 
[Insert Table 1, here]  
Table 1 reports basic descriptive statistics (mean, median, maximum, minimum, 
standard deviation, and the number of observations) for capital flow growth rates and for the 
independent variables employed in this study. The independent variables are Tobin’s q, the 
relative foreign equity return, home equity return, resources (human capital, technology, and 
the production relevant information set available abroad), and lagged growth rates and stock 
of the foreign capital. 
                                                           
16The DS time series for the Tobin’s q variable for Canada (80), France (96), Italy (84), and Switzerland (84) is 
available only after 1980. 22
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We construct these variables as follows. The growth rate of the market capitalization is 
the continuously compounded change in market capitalization. The relative foreign equity 
return is the rate of growth in host country market capitalization minus the rate of growth in 
the world market capitalization. Tobin’s q is the domestic market-to-book ratio. The variable 
“Resources” is the residuals of the long run relation between the market capitalization abroad 
and that in the rest of the world. It aims at measuring the discounted specific assets available 
in the host country. 
In order to save space we do not report correlations for the data employed in the FDI 
and FPI models. We, however, remark that the correlations are small overall in both models. 
Therefore, the correlation coefficients do not suggest that our empirical regressions are 
spurious. Importantly, many correlation coefficients between the growth rate of FDI and 
Tobin’s q show negative sign. So, our results below are not a mere consequence of data that 
happen to move together over time. 
It remains to remark that pair wise correlations of FDI and FPI from one country to 
another are mostly negative and small. Thus, none of the correlation coefficient suggests a 
mechanical relation between pair wise FDI and FPI. The tables with correlations are available 
upon request. 
 
4. Empirical Results  
In Table 2, we present coefficient estimates and robust (HAC) GMM t-statistics of 2SLS 
simultaneous foreign direct investment (FDI) flow models and foreign portfolio investment 
(FPI) flow models. Panel A contains estimates of German investment abroad (asset side). 
Panel B contains estimates of foreign investment in Germany (liability side). 
Tobin’s q, resources, lagged stock of equity FDI, lagged growth rate of the stock of 
equity FDI, and fitted FPI from the first stage regression are employed to explain the growth 23
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rate of the stock of equity FDI. Relative foreign equity return, home equity return, lagged 
stock of equity FPI, lagged growth rate of the stock of equity FPI, and fitted FDI from the first 
stage regression explain the growth rate of the stock of equity portfolio investment. 
As for German FDI, we find that our predictions are generally robust. More 
specifically, the Tobin’s q variable shows with the exception of UK the predicted sign. 
However, statistical significance is not always achieved. Essentially, the same can be said 
about Resources. 
The FPI model performs also well. In particular, the Home Equity Return variable is 
estimated as predicted and with large statistical significance, except for UK. Both lagged 
variables, the stock of FPI and the growth rate of FPI, also provide explanatory power, but 
less consistently. Relative foreign equity return yields significant results with positive and 
negative coefficient estimates. As predicted, assets are influenced mostly negatively by 
relative foreign equity return while liabilities are positively influence. The negative 
coefficients arise because relative foreign equity return variable picks up wealth effects. 
When it comes to simultaneity we find little evidence for FPI to impact FDI. To the 
contrary, FDI explains FPI investment. The coefficient estimates for the fitted FDI variable 
from the first stage regressions in the FPI regression in Table 2 (Panel A) are large, positive 
and highly significant, except for Italy and Japan. Overall, we find that the regressions for 
Canada, France, Switzerland, the UK and the USA strongly support our models. The 
empirical evidence for Japan is somewhat inconsistent, as a negative and significant 
coefficient for FPI in the FDI model is not easy to interpret. It is remarkable that the Japanese 
economy did not grow in real terms in the years 1991–2002. Furthermore, since 1994 Japan 
has experienced deflation of about 1%–2% a year despite the Bank of Japan’s “Zero Interest 24
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Rate” policy.  The consequences of the Japan’s stock and real estate market bubble burst in 
1989, which lasted more than a decade, might also be behind such inconsistency.
17 
On the liability side, Panel B, the results are somewhat weaker. On the one hand, 
Tobin’s q and Home Equity Return still perform quite well. On the other hand, Tobin’s q is 
insignificant in the regression for the US and so is the fitted FDI in the FPI regression. 
Similarly, the coefficient estimates for the fitted FDI variable from the first stage regressions 
in the FPI regression in Table 2 (Panel B) are large and positive. However, they are highly 
significant only in the case of Canada, Japan and the UK.  
It is common knowledge that collecting data from foreign multinational enterprises 
and from foreign portfolio mangers is much more difficult for statistical offices. Therefore, 
these results and particularly the evidence on the asset side are supportive of the predictions of 
this paper. 
[Insert Table 2, here] 
Table 3 shows coefficient estimates and robust (HAC) GMM t-statistics of pooled 
2SLS simultaneous FDI and FPI flow models. The columns two and three show the 
regression estimates for German investment abroad, while columns four and five contain 
estimates for foreign investment in Germany. Tobin’s q is highly significant and shows the 
predicted sign for both assets and liabilities. The resources variable and the fitted FPI 
variables is always insignificant. 
In the FPI regression, relative foreign equity return switches sign from asset side to 
liability side. Both coefficients are slightly insignificant. We again want to stress that the data 
on liabilities is potentially of very different quality. The coefficients estimates for the Home 
Equity Return are quite large, positive and highly significant. Last but not least, the fitted FDI 
                                                           
17 On the link between Japanese stagnation and equity market see Hamao et al. (2007). 25
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variable from the first stage regression is estimated with positive sign for both assets and 
liabilities. Again only the coefficient on the asset side is strongly statistically significant. 
All in all, since FDI and FPI transactions are extremely volatile we believe that results 
presented above and, in particular, the effect of FDI decisions on international portfolio 
allocation, are an accomplishment. As a rule of thumb, we find that a 1% increase in the 
expected growth rate of FDI raises the growth rate of FPI by 0.5%. 
[Insert Table 3, here]  
 
5. Robustness Checks 
We have conducted a battery of robustness checks by controlling for additional potential 
variables, such as stock and exchange rate volatility, or by considering alternative 
instruments. To save space we do not include all the corresponding tables, but they are 
available upon request. Further, we comment only on the two most obvious concerns. First, 
because the simultaneous regressions suggest that there is no simultaneity between FDI and 
FPI, the presented regressions for the FDI models could be misspecified. Simple OLS 
regressions, however, suggest that the coefficient estimates of the variables from the FDI 
models are robust to the inclusion of the fitted FPI variables. 
Second, we also run OLS regressions with the actual FDI data instead of the fitted data 
in the FPI regressions, but do not find that FDI helps to explain FPI. Indirectly, we obtain 
additional supportive evidence for our FDI model, which is the model that investors are not 
only aware of, but also employ for portfolio investment purposes.  
Third, we run OLS regressions with the actual past FDI data (see Table 4). Results are 
very weak on the liability side with several coefficient estimates showing a negative sign. On 
the asset side, we obtain again the positive coefficients, which however are only statistically 26
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significant for France, the UK and the US. Consistently with previous findings, past FDI 
transactions do not help explaining FPI decisions. 
 
6. Conclusions
This paper contributes to the growing literature on foreign direct investment (FDI) and to the 
growing literature on foreign portfolio investment (FPI). Unlike many other studies we 
analyze the interlinkages between FDI and FPI transactions between Germany and the major 
economies. One important contribution of our paper is that we address the joint dynamics of 
FDI and FPI, making use of a data set from Deutsche Bundesbank that has not received much 
attention. 
We focus on two central research questions: What is the common driving force of FDI 
and FPI flows? Are there any informational linkages between FDI and FPI which would 
justify the joint dynamics? 
The evidence put forward above lends support to the argument that that the most 
important factor determining equity capital flows is the stock market. First, we show that 
Tobin’s q helps explaining the variation of the growth rate of the stock of FDI. Second, we 
show that relative foreign equity return and home stock market return explain the variation of 
the growth rate of the stock of FPI. 
Most importantly, we find that information about foreign fundamentals is revealed via 
direct investment. In other words, FDI transactions measured by fitted growth rates of the 
stock of FDI help explaining current growth rates of the stock of FPI. Conversely, actual and 
past FDI growth rate do not help explaining FPI transactions. To our knowledge this 
observation is the first unambiguous evidence that international portfolio investors follow 
firms’ expected foreign investment decisions. 27
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Finally, we do not detect any evidence for the argument that swift portfolio investors 
are the first to spot foreign investment opportunities. If there is any simultaneous link between 
equity FDI and equity FPI flows, we could not find it in the data. 28
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7. Appendix A 
In this appendix, we show the link between marginal q and average q. Multiply (5) by  t I , (6) 
by  t FDI  and (7) by   t k . Then, 























  G G 1 1  











































t t t t
t t k q k q
dt







































 .   








































 .     
The transversality condition implies that the last term approaches zero as t approaches 
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Expressions (A2) and (A3) should explain respectively the growth rates of domestic 
investment and FDI activities. 
Substituting (A2) and (A3) into (5) gives the investment flow: 32
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Thus, the marginal adjustment cost model does not yield an “optimal capital” level but rather 
an optimal adjustment path.  
8. Appendix B 
In this Appendix we describe how the difference in beliefs about dividend growth evolves 
over time as well as state the propositions that are relevant for our purposes. 
The relation between investors D’s and investors F’s, e.g. the domestic and foreign 
investor, state price densities is given by 
Ft t Dt K [ K             ( B 1 )  
where  K denotes state price densities, domestic and foreign, and [  is the density process 
capturing the evolution of heterogeneity of beliefs over time. Its dynamics are described by 
the following equation 

D
t t t t dW d [ [
7 '             ( B 2 )  
where the difference in beliefs process,  ', is given by 
  Ft Dt t m m    '
 7 2 / 1
O O         ( B 3 )  
whereO  are volatility coefficients (containing both the domestic and foreign volatility 
coefficient) and m  represent dividend growth rates as perceived by the investors. Again the 
perceived growth rates are two dimensional since both agents form beliefs about domestic and 
foreign dividend growth. 
In the paper the state price density appears in the optimal portfolio polices in Equation 
(10) while the density process capturing the evolution of heterogeneity of beliefs appears in 
the sharing rule. 
For equilibrium we require that the commodity market, the stock market, and the bond 
market are cleared. Now suppose that the economy is indeed in equilibrium, then, the 
following list of propositions is sufficient for existence of the optimal portfolio policy stated 
in Equations (10-11). 33
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Proposition 1: When the economy is in equilibrium, then the state price density is 
given by 
 t c u Dt D Dt ,
'   K         ( B 4 )  
where  u  denotes utility, (.)’ stands for first derivative of the utility function with respect to 
consumption and the second argument of the utility function is the time preference (E  in 
Equation (9)). 
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where   F D i ,   denote domestic and foreign, respectively. 
 
Proposition 3: When the economy is in equilibrium, then optimal portfolio polices are 
given by 
    >@ i t t D t Dt Dt t it it H E X \ V K T V I ,






' , dt c t c u H it Dt D i .         ( B 7 )    
Finally, the Malliavin derivative of  i H , e.g.  i tH \ , is given by Equation (11). 
To save space we do not state the propositions for the endogenous equilibrium 
covariance matrix of stock returns, V , and the Sharpe ratio, T . These propositions as well as 
the proofs are available upon request. 
 
9. Appendix C 
In this Appendix we describe how to filter two (dependent or independent) processes. 
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where V  is known and  x is unknown. In order to simplify the exposition assume that  x is a 
constant. The problem is to estimate  x based on the observation of  y . The Kalman-Bucy 
filter is used to solve this problem. Assume that at time t=0 the prior of  x is normal with 
mean   0 m  and variance   0 V . As time passes by the prior is updated via  y . 
  The mean of  y  is updated according to (Lipster and Shiryayev, 2001): 
 t t t W d V dm
~ 2 / 1  7   VV        ( C 2 )  
where 
  dt m dy W d t t t   
 7 2 / 1 ~
VV .         ( C 3 )  
The variance of the mean is updated as follows 
  dt V V dV
T
t t t
2 / 1  7   VV .         ( C 4 )  
Under such general dependency between two processes (in our model FDI and 
dividends or output) one cannot learn about the mean of one process without learning also the 
mean of the second moment even when it is unnecessary. In the language of our model this 
means portfolio investors must learn from FDI in order to estimate dividend (or output) 
growth. 
Even when the processes follow somewhat simpler dynamics it can be beneficial to 
















































.       ( C 5 )  
Although here one can filter (learn) about the growth rate of the first process independently of 
the second process and may, thus, disregard the second process. However,  t t t m m m 2 1     will 
converge faster and with lower variance to x than  t m1  or  t m2 . Therefore, it is suboptimal to 
ignore a second process growing with the same rate. Again in the language of our model this 
means even if FDI growth would not directly impact dividend growth (consumption or GDP 
growth) portfolio investors may nevertheless find it optimal to use it to estimate dividend 










Figure 1. This figure displays the growth rate of the stock of FDI. The data are calculated in Deutschmark from 
1980 until the end of 1998 and in Euro from 1999 until second quarter of 2006, with a sample size of 106 
observations. The stocks of FDI are calculated with quarterly data starting with the first quarter in 1971. Sources: 
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Figure 2. This figure displays the growth rate of the stock of FPI. The data are calculated in Deutschmark from 
1980 until the end of 1998 and in Euro from 1999 until second quarter of 2006, with a sample size of 106 
observations. The stocks of FPI are calculated with quarterly data starting with the first quarter in 1971. Sources: 
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Tables
Table 1: Descriptive statistics of capital flow variables and stock market variables 
              
   Mean  Median  Maximum  Minimum  Std. Dev.  N 
              
Growth rate FDI Germany to Canada  0.0169  0.0102  0.1459  -0.0883  0.0253  108 
Growth rate FDI Canada to Germany  0.0159  0.0014  1.4826  -1.0049  0.2463  108 
Growth rate FDI Germany to France  0.0233  0.0240  0.2020  -0.2429  0.0457  108 
Growth rate FDI France to Germany  0.0349  0.0176  1.3402  -0.4101  0.1446  108 
Growth rate FDI Germany to Italy  0.0008  0.0044  1.9482  -1.9306  0.2856  108 
Growth rate FDI Italy to Germany  0.0472  0.0108  1.0950  -0.2535  0.1433  108 
Growth rate FDI Germany to Japan  0.0343  0.0244  0.4968  -0.3043  0.0703  108 
Growth rate FDI Japan to Germany  0.0231  0.0191  0.1679  -0.0761  0.0262  108 
Growth rate FDI Germany to Switzerland  0.0197  0.0158  0.2473  -0.1455  0.0525  108 
Growth rate FDI Switzerland to Germany  0.0227  0.0197  0.3526  -0.3336  0.0949  108 
Growth rate FDI Germany to UK  0.0460  0.0310  0.9260  -0.3972  0.1086  108 
Growth rate FDI UK to Germany  0.0362  0.0103  2.8400  -1.4598  0.3130  108 
Growth rate FDI Germany to US  0.0334  0.0206  0.3732  -0.0681  0.0491  108 
Growth rate FDI US to Germany  0.0140  0.0103  0.8060  -0.8820  0.1939  108 
             
Growth rate FPI Germany to Canada  -0.0005  0.0009  0.1920  -0.2821  0.0601  108 
Growth rate FPI Canada to Germany  -0.0079  0.0000  0.5083  -0.4209  0.1192  108 
Growth rate FPI Germany to France  0.0554  0.0281  0.7564  -0.2679  0.1456  108 
Growth rate FPI France to Germany  0.0405  0.0255  1.3742  -0.8356  0.2602  108 
Growth rate FPI Germany to Italy  0.0385  0.0137  3.8835  -1.7361  0.4445  108 
Growth rate FPI Italy to Germany  0.0388  0.0117  0.6782  -1.0350  0.1762  108 
Growth rate FPI Germany to Japan  0.0156  -0.0013  0.5370  -0.4979  0.1486  108 
Growth rate FPI Japan to Germany  0.0165  -0.0022  0.5983  -0.6133  0.1800  108 
Growth rate FPI Germany to Switzerland  0.0262  0.0231  0.5533  -0.5237  0.1467  108 
Growth rate FPI Switzerland to Germany  0.0284  0.0078  0.5635  -0.4912  0.1347  108 
Growth rate FPI Germany to UK  0.0569  0.0284  0.7076  -0.3794  0.1483  108 
Growth rate FPI UK to Germany  0.0509  0.0603  0.6643  -0.5682  0.1648  108 
Growth rate FPI Germany to US  0.0397  0.0255  0.4419  -0.2525  0.1029  108 
Growth rate FPI US to Germany  0.0597  0.0233  1.0306  -0.7348  0.1837  108 
             
Growth rate Market Cap Canada  0.0357  0.0491  0.2709  -0.3557  0.1137  108 
Growth rate Market Cap France  0.0446  0.0535  0.3017  -0.3550  0.1131  108 
Growth rate Market Cap Germany  0.0324  0.0454  0.2569  -0.4039  0.1112  108 
Growth rate Market Cap Italy  0.0504  0.0432  0.7628  -0.2979  0.1502  108 
Growth rate Market Cap Japan  0.0299  0.0427  0.3347  -0.3506  0.1322  108 
Growth rate Market Cap Switzerland  0.0420  0.0506  0.2560  -0.3653  0.0995  108 
Growth rate Market Cap UK  0.0369  0.0521  0.2216  -0.3133  0.0985  108 
Growth rate Market Cap USA  0.0335  0.0495  0.2830  -0.3990  0.1063  108 
Growth rate Market Cap World  0.0364  0.0491  0.2313  -0.2847  0.0973  108 
             
Return Canada  0.0310  0.0465  0.2703  -0.3582  0.1142  108 
Return France  0.0354  0.0421  0.2608  -0.3477  0.1124  108 
Return Germany  0.0293  0.0437  0.2552  -0.3729  0.1077  108 
Return Italy  0.0353  0.0324  0.4580  -0.3055  0.1342  108 
Return Japan  0.0248  0.0334  0.2661  -0.3572  0.1303  108 
Return Switzerland  0.0345  0.0449  0.2411  -0.3710  0.0962  108 
Return UK  0.0370  0.0549  0.2113  -0.3214  0.0970  108 38
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Return USA  0.0349  0.0506  0.2840  -0.3905  0.1059  108 
             
Tobin's q Canada  1.8916  1.8150  2.8800  1.2900  0.3941  80 
Tobin's q France  1.8353  1.7800  3.1600  0.7200  0.4876  96 
Tobin's q Germany  1.8287  1.7750  3.2500  1.0000  0.5124  108 
Tobin's q Italy  1.7725  1.7600  3.0000  0.8800  0.4932  84 
Tobin's q Japan  2.1858  1.9800  4.2200  1.4700  0.6654  108 
Tobin's q Switzerland  2.1265  2.0350  3.9400  1.1300  0.7589  84 
Tobin's q UK  1.9117  1.9050  3.7600  0.7400  0.7535  108 
Tobin's q USA  2.4569  2.4900  4.7300  1.1600  0.9307  108 
              
This table reports the following basic descriptive statistics for the capital flow and capital market data in this 
study: quarterly mean, median, maximum, minimum, standard deviation (Std. Dev.), and the number of 
observations (N). The continuously compounded quarterly growth rates and quarterly returns are calculated in 
Deutschmark from 1980 until the end of 1998 and in Euro from 1999 until fourth quarter of 2006, with a sample 
size of 108 observations. Growth rate of FDI is the growth rate of the stock of equity foreign direct investment. 
Growth rate of FPI is the growth rate of the stock of equity foreign portfolio investment. The stocks of FDI and 
FPI are calculated with quarterly data starting with the first quarter in 1971. Growth rate Market Cap is the growth 
rate of Thomson DataStream country index market capitalization. Return is quarterly return of Thomson 
DataStream country indexes. Tobin’s q is market-to-book. Source: Deutsche Bundesbank, Thomson DataStream 
and own calculations. 39
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Table 3: Simultaneous system for the pooled growth rate of the stock of FDI and FPI 
     Assets  Liabilities 
     Panel A: FDI 
           
     Coefficient t-stat  Coefficient t-stat 
Constant    0.1291  5.34  0.1228  1.97 
Tobin's q    0.0245  4.47  0.0285  2.50 
Resources    -0.0016  -0.29  0.0583  1.04 
FDI stock (-1)  0.0656  3.22  0.0612  1.48 
Growth rate FDI (-1)  -0.0196  -5.84  -0.0263  -2.56 
FPI*    -0.0431  -0.76  -0.2709  -0.72 
Country Dummy Variables 
France    0.0307  3.98  0.1143  1.87 
Italy    0.0172  1.55  0.0917  1.85 
Switzerland  0.0083  1.47  0.0612  1.50 
Japan    -0.0021  -0.22  0.0537  1.36 
UK    0.0540  5.82  0.1058  1.67 
USA    0.0656  6.06  0.0597  1.23 
            
     Panel B: FPI 
           
    Coefficient t-stat  Coefficient t-stat 
Constant    0.1108  2.23  0.1508  2.59 
Foreign Equity Return  -0.2634  -1.69  0.2455  1.77 
Home Equity Return  0.9329  8.63  0.5921  5.24 
Equity stock (-1)  -0.0530  -0.69  -0.0204  -3.38 
Growth rate FPI (-1)  -0.0122  -2.21  0.0140  0.20 
FDI*    0.4416  3.07  0.6429  0.89 
Country Dummy Variables 
France    0.0530  2.37  0.0289  0.74 
Italy    0.0406  1.75  0.0104  0.21 
Switzerland  0.0196  0.92  0.0473  1.45 
Japan    0.0055  0.26  -0.0071  -0.19 
UK    0.0388  1.57  0.0759  2.25 
USA    0.0425  2.15  0.0798  2.27 
The table presents pooled 2SLS coefficient estimates (Coefficient) with robust (HAC) 
GMM t-statistics (t-stat) of a simultaneous foreign direct investment (FDI) flow model and 
foreign portfolio investment (FPI) flow model. Panel A and Panel B contain estimates for 
FDI and FPI, respectively. Home market Tobin’s q, Resources in the host country, lagged 
stock of equity FDI, lagged growth rate of the stock of equity FDI, and the (fitted) growth 
rate of the stock of equity FPI* (from the first stage regression) explain the growth rate of 
the stock of equity FDI. Home market Tobin’s q is measured by the logarithm of market 
capitalization scaled by book value. Resources is the residual of the long run relation 
between the market capitalization in a country and the rest of the world market 
capitalization. The Resources variable proxies for the specific assets (human capital, 
technology, and the production relevant information set) available in the host country. 
Foreign Equity Return, Home Equity Return, lagged stock of equity FPI, lagged growth rate 
of the stock of equity FPI, and the (fitted) growth rate of the stock of equity FDI* (from the 
first stage regression) explain the growth rate of the stock of equity foreign portfolio 
investment (FPI). Foreign Equity Return is the rate of growth of the market capitalization in 
a country minus the rate of growth in the world market capitalization. Home Equity Return 
is the return on the home stock market. All explanatory variables are employed as 
instruments. We also include FDI(-2) as instrument. All growth rates are continuously 
compounded. The data are calculated in Deutschmark from 1980 until the end of 1998 and 
in Euro from 1999 until second quarter of 2006, with a sample size of 581 observations. 
Source: Deutsche Bundesbank, Thomson DataStream and own calculations. 42
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